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(g) Sealing mechnism for surgical trocar. 

(57) A trocar seal is provided which has a plurality 
of gasketing mechanisms (55) placed across its 
seal housing inner diameter. These gasketing 
mechanisms (55) are positioned in angular rela- 
tionship to one another so that they cover the 
entire seal housing opening ; however, the gas- 
keting mechanisms (55) are resilient and act as 
both a seal and as a valving mechanism for use 
within the trocar. They allow surgical instru- 
ments of varying dimensions to be placed with- 
in the cannula (30), either singly or 
simultaneously. 
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Field of the Invention 

Generally, this invention relates to surgical tro- 
cars. Specifically, this invention relates to seals for 
surgical trocars. Most specifically, this invention re- 5 
lates to seals for surgical trocars which allow the user 
to introduce instruments of many sizes through the 
cannula of the trocar without compromising the seal- 
ing capabilities of the seal during insertion of these in- 
struments into the cannula. 10 

Background of the Invention 

Generally, surgical trocars are instruments which 
contain three mechanisms. There is an obturator for 15 
cutting the abdominal wall; there is also a cannula, 
which is inserted around the obturator into the abdo- 
men. Finally, there is a shield, which is generally 
spring-loaded and capable of covering the obturator 
during use within the abdominal wall. 20 

After insertion of the trocar mechanism into the 
abdominal wall, the handle of the mechanism is sepa- 
rated into two parts. The handle half containing the 
trocar cannula remains inserted within the body. The 
half containing the obturator is removed, along with 25 
the safety shield. 

In the handle half containing the trocar cannula, 
there generally has been used various valving and 
sealing mechanisms to allow insufflation of the abdo- 
men during use of the trocar. Generally, these valving 30 
mechanisms have been comprised of toilet-seat or 
"flapper" valves, or other such mechanisms which 
either remain fully open or fully closed. Also, external 
to these valve mechanisms there are placed seals, 
which are generally elastomeric membranes having 35 
concentric circular openings, slightly smaller in diam- 
eter than the surgical instrument for which the can- 
nula is sized. This seal promotes gaseous entrapment 
whenever the valve is opened by passage of an in- 
strument. In this way, the surgeon is crudely capable 40 
of using an instrument of generally the same size of 
the trocar cannula without the worry of desufflation 
of the abdomen through the cannula. 

However, as these trocars are of varying dimen- 
sions, that is between 3mm inner diameter and 18mm 45 
inner diameter, and it is envisioned that even larger di- 
mensions may be possible, it is of concern that the di- 
mensions of the seal inner diameter becomes a limit- 
ing variable for the use of certain smaller diameter in- 
struments within the trocar cannula. Design attempts 50 
have been tried whereby the trocar is capable of being 
reduced in effective diameter from a larger inner di- 
ameter to a smaller inner diameter. Yet, this solution 
also has the drawback of necessarily reducing the ef- 
fective size of the cannula so that only certain instru- 55 
ments can be used within this cannula. 

Therefore, it would be desirable to create a seal 
on a trocar which allows the user to capably insufflate 



the abdomen, and yet also very readily enjoy the ca- 
pabilities of inserting surgical instruments of varying 
sizes within the cannula without any reducer seals. If 
the valving mechanism were capable of emplacement 
within the cannula handle so that it readily accepts 
surgical instruments of varying sizes and seals 
around them virtually instantaneously, then the user 
could insert and remove the surgical instruments 
without desufflating the abdomen, which problem 
was previously encountered. Also, with use of such a 
sealing mechanism, it would be further be able to cre- 
ate a trocar seal which could be used in virtually any 
cannula without the dimensional needs of variously 
sized trocar cannulas. Finally, it would be desirable to 
have a trocar seal which permits insufflation, and yet 
allows the easy passage therethrough of instruments 
with variable diameters, such as circular staplers. 

Summary of the Invention 

Therefore, it is an object of the invention to pro- 
vide a trocar with a variable diameter sealing mecha- 
nism in its cannula handle. 

It is another object of the invention to provide a 
trocar with a seal which allows variable openings in 
the trocar cannula. 

It is another object of the invention to provide a 
seal which allows for the user to have the capability 
of inserting instruments of varying diametric size at 
the same time through the cannula, or one instrument 
with varying diameters, such as a circular staplers. 

It is yet another object of the invention to provide 
a sealing mechanism which negates the need for typ- 
ical flapper type valves because of its enhanced seal- 
ing functions. 

Finally, it is an object of the invention to provide 
a trocar sealing mechanism which allows the user to 
forego the necessity of providing reducing instru- 
ments in order to permit a large diameter trocar be- 
cause to seal effectively around smaller instrument 
shafts. 

These and other objects of the invention are ac- 
complished in a trocar seal which provides a plurality 
of gaskets formed from sheet rubber or any other re- 
silient material which extend across more than about 
half the diameter of the cannula opening. Each of 
these rubber gaskets is splayed across the opening, 
sometimes typically in a spiral type fashion. Thus, the 
diameter of the cannula is covered with the use of 
very few such gasketing type devices placed across 
its opening. 

With these gasketing materials placed across the 
cannula opening, one is capable of readily placing a 
surgical instrument of any acceptable dimension 
within the trocar cannula. This is done by centralizing 
the surgical instrument as it is placed within the can- 
nula. The remainder of the trocar seal is sealed about 
the surgical instrument. Both during and after place- 
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ment sealing takes place around the instrument. 
Thus, once the instrument is fully placed within the 
cannula, the sealing material resiliently and reliably 
holds the insufflated abdominal pressure at the seal- 
ing mechanism, with the surgical instrument securely 
inserted through the cannula. 

This invention allows the user to capably insert 
many such surgical instruments of varying diameters 
within a large diameter trocar without the need for of 
a flapper type valve, or any other device, such as a 
seal reducer type mechanism. 

These and other objects of the invention will be 
understood from the attached drawings and detail de- 
scription of the invention which follow. 

Description of the Drawings 

Figs. 1, 2 and 3 are close-up and perspective 
views of a typical trocar with the sealing mecha- 
nism of this invention in place; 
Fig. 4 is a perspective view of a prior art type sur- 
gical trocar valve; 

Fig. 5 is an assembly view of a valve of the pres- 
ent invention; 

Figs. 6, 7 and 8 are top views of a valve of the in- 
vention with an instrument not inserted, and 
therein; 

Fig. 9 is a cross sectional view of the valve of this 
invention as taken across lines 9-9 of Fig. 6; and 
Figs. 10, 11, 12 and 13 are views of alternate em- 
bodiments of this invention. 
Figure 14 is a cross sectional view of an embodi- 
ment of the invention permitting passage of a rec- 
tangular cross section instrument; and 
Figure 1 5 is a cross section similar to Figure 9, but 
showing folded gaskets expanded into gas pock- 
ets. 

Detailed Description of the Invention 

As seen in Figures 1, 2 and 3, a typical surgical 
trocar 10 contains a obturator 20 or cutting mecha- 
nism, held within a cannula 30. Also, there is a spring- 
loaded shield 40 which covers the obturator 20 after 
it has been inserted within the abdominal cavity. The 
obturator is held along an obturator handle 25. The 
cannula 30 is held on the other half of the handle 35, 
commonly referred to as the cannula handle. 

As seen in Fig. 4, in prior art trocars 100 there 
were contained valving mechanisms, which generally 
comprised flapper type valves 110. Thus, the flapper 
valve 110 was held within the cannula handle 120, 
and when an instrument was inserted, the flapper 
valve 1 1 0 is pivoted open to accommodate the instru- 
ment as indicated by lever 130. A diaphragm seal 133 
provides a gas-tight fit with the instrument shaft, pre- 
venting leaks when valve 110 is open. One of the con- 
straints on such a mechanism would be that the out- 



side diameter of the instrument inserted must neces- 
sarily be smaller than the inner diameter of the can- 
nula 30 and only slightly larger than the inside diam- 

5 eter of seal 1 33, or pressurized gas used for insuffla- 
tion would escape through the flapper valve 110. The 
valve 110 could not close at all about the endoscopic 
instrument, unless this diametric constraint was met. 
As seen in Figs. 3, 5, 6, 7, 8 and 9, these worries 

w are obviated by the present cannula seal 50 as descri- 
bed by this invention. As seen in Figs. 3, 6 and 9, the 
seal 50 of this invention is comprised of a number of 
resilient gaskets 55 placed across the diameter 32 of 
the seal ring 37. These gaskets 55 cover roughly one 

15 half to three-fourths of the opening formed by the in- 
ner diameter 32 of seal ring 37. The gaskets 55 are 
formed from sheets of a resilient, yet strong, sealing 
material, such as rubber. These are sealed such as 
by clamping heat sealing or tacking to the outer diam- 

20 eter34ofthetrocarcannula30orbetweenseal hous- 
ing 39 and seal ring 37, held within the cannula han- 
dle 35. These gasketing materials, therefore, each 
cover about one half of the inside diameter 32 of seal 
ring 37. Desirably, it is useful to cover a little more 

25 than one half, generally 70% of the cannula opening 
32. 

As can be seen from Figs. 5, 7, 8 and 11, each of 
these gasketing materials 55 is placed across the 
opening at an angularly displaced relationship with 

30 each of the other gasketing materials 55. Thus, de- 
pending upon the angular spacing, it can very quickly 
be seen that the entire opening 32 of the seal ring 37 
will be covered with only a very few number of such 
gaskets 55. However, it has been found that generally 

35 4 to 12 such gaskets are the most effective in oper- 
ating this invention. When these gaskets are ar- 
ranged in such spiral, they form a resilient and adapt- 
able seal across the seal surface 36. 

As can be seen in Figs. 7 and 8, a number of sur- 

40 gical instruments can be inserted within the surgical 
cannula 30. These instruments may be inserted with- 
in the seal 50 in the following way: Generally, the user 
must place the instruments eccentrically within the 
seal 50 and apply a generally orbiting motion. Such a 

45 motion allows the user to "find" the center 52 of the 
opening, by progressively passing each of the gasket 
55 layers. This should happen after and between 1 
and 3 orbits, dependent on the number of gasket lay- 
ers 55. In this way, there is less chance of ripping the 

50 gasketing material 55, or being prevented from inser- 
tion of the surgical instrument into the cannula. 

Once the instrument has been inserted past the 
seal 50, it may be operated in the typical method for 
use of surgical instruments within trocars. However, 

55 it has been found that with this type seal the user is 
capable of placing two or more instruments simulta- 
neously within this seal 50. This is especially true be- 
cause the user is capable of varying the seal opening 
without compromising the sealing capabilities of the 
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mechanism. 

As can be seen in Figure 12, with a number of in- 
struments inserted, these instruments can be capa- 
bly placed next to the existing instruments and 
"snaked" down the cannula or trocar tube 30. Alter- 
nately, these instruments can be removed, again 
without compromising the usefulness of this seal 50. 

Also, it will be seen in Figures 8 and 9, that the 
instruments, as inserted, if smaller in outer diameter 
than the inner diameter of the trocar cannula 30, can 
be moved across the seal ring opening 32 with the 
seal remaining intact. This is because as the surgical 
instrument is moved in any direction, parts of the gas- 
keting material 55 are relaxed, while other parts are 
put under tension. Thus, the sealing mechanism "fol- 
lows" the surgical instrument across the cannula 
opening. In this way, this mechanism achieves a far 
greater advantage than the previously used flapper 
valve mechanisms. This "following" is better seen in 
Figures 8 and 9. 

As seen in Figs. 10, 11, and 12, there is described 
a seal arrangement 150 using eight such gaskets 55. 
It has been found that this arrangement also quite 
readily accommodates surgical instruments 5, 5', as 
better seen in Fig. 12. This configuration, however, is 
capable of more tightly holding such instruments in 
the center of the seal arrangement 150, as more gas- 
kets 55 enhance sealing effect. This may be advan- 
tageous in order to insure proper placement of the in- 
struments 5, 5' within the abdominal cavity. 

As seen in Fig. 13, the seal 50 has been config- 
ured with "scalloped" edges 55'. These edges have 
been "scalloped" in order to more readily provide an 
increased wrap arc for the shaft of a surgical instru- 
ment in the center of the cannula channel. This may 
be desirable, if the instrument is quite large in relation 
to the opening. 

As seen in Fig. 9, a surgical instrument 6, having 
a large diameter head 7 wit h a flat end 2 and a smaller 
diameter shaft 8 has been inserted through the seal 
50. This instrument configuration is typical of com- 
monly used circular staplers. Instruments 6 of this 
sort are readily insertable and removable through 
this seal 50, and the seal accommodates to sealing 
over both the head and the shaft. 

As seen in Fig. 14 a surgical instrument 4, having 
a non-circular cross section is capably inserted 
through and sealed by seal 50. 

Fig. 15 uses the clamping configuration of Fig. 9, 
but orients some of the internal gaskets 255, in a fold- 
ed position. This enhances sealing as the folds 260 
entrap any leaving gas and expand into pocket 270. 
These pockets 270 force the gaskets 255 axially 
apart, thus sealing them more tightly together. These 
pockets 270 would help seal the multiple instrument 
array shown in Fig. 12. There are also seen bevels 
256 on the edges of some of the internal gaskets. Al- 
though these gaskets are thin [6-15 mils], the bevel 



is a desirable enhancement for reducing gas leakage. 

For all these reasons, therefore, it is seen that 
this valving mechanism provides a reliable, easy to 
5 make, and capable improvement over existing mech- 
anisms. However, it is to be realized that the invention 
is to be understood from the attached claims and their 
equivalents. 

10 

Claims 

1. A surgical trocar including: 
an obturator; 

15 a tubular cannula having an innerdiameter 

into which is insertable said obturator, 

said cannula being attached to a cannula 
handle, said handle being adapted to contain a 
sealing mechanism; and 

20 a sealing mechanism in said cannula han- 

dle, wherein said sealing mechanism is capable 
of sealing about tools of any size smaller than 
said innerdiameter. 

25 2. A surgical trocar including: 
an obturator; 
a cannula handle; 

a tubular cannula attached to said cannula 
handle having an innerdiameter into which is in- 
30 sertable said obturator; 

said cannula handle being adapted to con- 
tain a sealing mechanism; and 

a sealing mechanism attached to said can- 
nula handle having an inner diameter wherein 
35 said sealing mechanism is adapted to accept and 

seal about surgical instruments inserted into said 
cannula, independent of whether said instru- 
ments are inserted within the center of said seal- 
ing mechanism innerdiameter. 

40 

3. A surgical trocar including: 

an obturator; 

a cannula handle having an innerdiameter 
into which is insertable said obturator, 
45 said cannula being adapted to contain a 

sealing mechanism; and 

a sealing mechanism with an inner diam- 
eter, wherein said sealing mechanism is capable 
of sealing about more than one tool simultane- 
50 ously inserted into said cannula. 

4. The surgical trocar of any preceding claim where- 
in said sealing mechanism comprises a plurality 
of resilient gaskets, said gaskets being stretched 

55 across said inner diameter of said sealing mech- 

anism to cover a portion of said inner diameter, 
and said gaskets being placed in a spaced apart 
angular relationship with respect to one another. 
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5. The surgical trocar of claim 4 wherein there are 
at least eight said gaskets. 

6. The surgical trocar of claim 4 wherein at least one 5 
of said gaskets covers at least one-half of said in- 
ner diameter of said cannula. 

7. The surgical trocar of claim 4 wherein said can- 
nula is at least 10mm in diameter. 10 

8. The surgical trocar of claim 4 wherein said gas- 
kets are connected to said cannula within said 
cannula handle. 

15 

9. The surgical trocar of claim 4 wherein said gas- 
kets are adapted to open to allow tools of variable 
size diameters therethrough. 

1 0. The trocar of claim 4 wherein at least one of said 20 
gaskets is folded when placed across said inner 
diameter. 

11. The trocar of claim 4 wherein at least one of said 
gaskets has a bevelled edge. 25 
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